Gastropod mollusks are arguably the most diverse and abundant animals in the oceans, and are 5 successful colonizers of terrestrial and freshwater environments. Here we resolve deep relationships between 6 the five major gastropod lineages -Caenogastropoda, Heterobranchia, Neritimorpha, Patellogastropoda 7 and Vetigastropoda -with highly congruent and supported phylogenomic analyses. We expand taxon 8 sampling for underrepresented lineages with new transcriptomes, and conduct analyses accounting for the 9 most pervasive sources of systematic errors in large datasets, namely compositional heterogeneity, site 10 heterogeneity, heterotachy, variation in evolutionary rates among genes, matrix completeness and gene 11 tree conflict. We find that vetigastropods and patellogastropods are sister taxa, and that neritimorphs 12 are the sister group to caenogastropods and heterobranchs. With this topology, we reject the traditional 13 Archaeogastropoda, which united neritimorphs, vetigastropods and patellogastropods, and is still used in 14 the organization of collections of many natural history museums. Several traits related to development 15 and life history support our molecular results. Importantly, the time of differentiation of the embryonic 4d 16 cell (mesentoblast, responsible for mesoderm formation), differs between the two major clades, highlighting 17 the degree of conservation and significance of development in the evolution of gastropods, as it is also 18 known for spiralian animals more broadly. 19 20 Gastropods are one of the most diverse clades of marine animals [1], and the only mollusk group to successfully 21 colonize terrestrial environments. Besides the number of species, which is in the order of many tens of 22 thousands considering just the described extant diversity, gastropods have a high degree of morphological 23 disparity -snails, limpets and slugs with complex patterns in shell shape, coloration, sizes -and inhabit 24 all kinds of environments and depths. Gastropods have spiral embryo cleavage, an array of developmental 25 modes (direct and indirect, with more than one type of larva), and undergo torsion of the body during 26 development. Five main lineages are currently recognized: Caenogastropoda (e.g., cowries, whelks, conchs, 27 cones), Heterobranchia (e.g., bubble snails, nudibranchs, most terrestrial snails and slugs), Neritimorpha 28 (nerites), Patellogastropoda (true limpets), and Vetigastropoda (e.g., abalones, keyhole limpets, turban snails, 29 top shells).
Introduction
This exact topology for gastropod relationships has been previously recovered by a few molecular [12, 49] and total evidence [6] analyses, with numerous alternatives proposed in the literature [e.g. 5, 6, 10, 137 49-51], even within the same studies. With 17 analyses (combinations of four subsampled matrices, two 138 data types -amino acids and Dayhoff recoding, and four inference methods/models), for the first time 139 we find strong congruence and support for the tree presented in Figure 2 . With that we reject the clade 140 Archaeogastropoda, proposed almost a century ago by Thiele [2] , which united Neritimorpha, Vetigastropoda 141 and Patellogastropoda. Although this grouping had given way to other predominant hypotheses along the 142 years (e.g., Eogastropoga vs. Orthogastropoda divergence), this classification is still used in the organization 143 of malacology and paleontological collections of many natural history museums. 144 We find strong support for the position of neritimorphs as the sister group to apogastropods, a relationship 145 that is further supported by important developmental characters [52, 53] . Vetigastropods and patellogastropods 146 differ from neritimorphs and apogastropods in the time of differentiation of the 4d cell (mesentoblast), a key 147 embryonic cell that gives rise to the mesoderm in spiralians [54] [55] [56] . In Vetigastropoda and Patellogastropoda, 148 the mesentoblast is formed at the 63-cell stage; in the other gastropod lineages, formation of the mesentoblast 149 is accelerated, happening sometime between the 24-and 48-cell stages depending on the species [52, 53] . Given 
Figure1:
Matrices and phylogenetic methods used to infer gastropod relationships. With 50% taxon occupancy, Matrix 1 is the largest, with 1059 genes. Matrix 4 is the subset of the best sampled 149 genes, with 70% taxon occupancy. Genes and species are sorted with the best sampling on the upper left. Matrix 2 is the subset of 635 genes after ordering all genes by evolutionary rate and removing the 20% slowest and 20% fastest evolving genes. Matrix 3 includes the 962 genes that are homogeneous in amino acid composition; genes are ordered by p-value of the homogeneity test. Black cells indicate genes present for each species. Check Methods for details.
